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0il were testeq At tenperatures a'10. 50°C, 5% of
quartz dust (size = 20 30 m'c) was addeq to the lubri-
cant (I'ip,5), “he 2y RNt rere crrrieq out for 5
hours at 1400 revo te, and the Lemprraturg of
the ludricant = 2000, 7 : w8 the decrease of ash
formatior or t relation to the rate and duration
" the ball bearings., It Y4 Tound that the
Vear, at g flven concentration ang dispersion of the
abrasive, s considerably lovver vhen non-viscous lubri-
cants (oils) are usoq tie Tor 8 lubricants. This
1s due to the ]
in non-viscous clls.
1ncreased—tenperatures, depends on the
dispergon ang concentration of the abragive In the lubri-
cant, and on the friction crused by the abragive ranules
during the movenent of &he bearingg, Trere are o fMerures
and 5 Heferenceg:. 1 “inrlish, 4 “ussian,

1, .Ball beérings-lnbr‘ication 2, Ball bearings-Performance
3. Lubricating 0ils-Test results 4, Lubricating oils-Tect
methods 5. Lubricating 0ils-Testing equipment
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S0V/24-58-4-28/39
On the Temperature Method of Evaluating the Lubrication
Properties of Oils

development, i.e. the intensity of its development,

the ease or difficulty of stopping seizing, etc.

This is due to the point of view that when seizing
occurs there is a transition to dry friction of metals
(Ref 4, pp 86 and 90) and only after intensive wear,
which is accompanied by a drop in the specific pressure,
"will the lubricant again gain access between the
rubbing surfaces" (Ref #, p 91). This is in reality
not the case, as can be seen from data of Matveyevskiy
entered in Fig 8 of his monograph, These data, which
are in -qualitative agreement with the observations of
the author of this paper, show that the intensity of
wear during seizing can vary greatly with the lubricating
materials used., For certain low viscosity lubricants
two critical seizing loads can be observed (Ref 8);

a lower critical regime and a higher one, whereby the
higher frequently ends up with a welding together of

the rubbing surfaces. The best proof t izi
Card2/4 does not represent dry friction of metalg?ﬁgfigé ﬁgre
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On the Temperature Method of &valuating the Lubrication
Properties of Oils

quoted data of Matveyevskiy and those of Vinogradov
et al. (Ref 7), from which it can be seen that the rate
of wear during seizing is higher in presence of
petroleum lubricants than in the case of dry friction.
The method of determination of the limit lubricating
capacity of oils is associated with the here mentioned
assumption of occurrence of dry friction during seizing.
The occurrence of seizing is evaluated on the basis of
the magnitude of the friction coefficient and,
according to Matveyevskiy, a correlation exists between
the changes in the friction coefficient and the rate of
wear on reaching critical temperatures, However, this
correlation is a qualitative and not a quantitative one.
The author of this critical note concludes that the
temperature method of evaluation of the lubricating
capacity of oils is interesting and promising but, at
the present stage of its development, it does not
exélude other variants of friction tests with machines
with point contacts, including the method of evaluation
Card3/4 of the anti-wear properties of lubricants from the
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Seizing loads, etc, The temperature me thod supplements
in an interesting manner the resultg obtained on 4-ball
friction machines at g number of variable tegt regimesg
(variation during the tests of the loads, the sliding

i however, e

- 1859910016-1"
APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910016-1

AUTHORS:
TITLE:
PERIODICAL:

ABSTRACT:

Card 1/3

S U G DV S T B PRSI e R i et R S i

oWV /0500946714

Taurkan, I. G; ¥inogradov, G. V; Pavlcvshaya, N, T
and lMorozova, O. Ye.

Anti-Wear Properties of 0ils from Eastern Petroleum.
(Protivoiznosnyye svoystva masel 1z vostochnykh neftey).

Khimiya 1 Tekhnologlya Topliv 1 Masel, 1958,yNr.8.
pp. 29 - 34. (US3R). b

During investigations on the useful charicteristics of
oils from Eastern petroleums, it was found that the anti-
wear (lubrisating propertiess had not besn studied
sufficiently. Surface -and chemically active metals
influence the3e propertles to a very large degrse.
Investigations were based on results obtained by M. O.
Borovaya on diesel oil fractlons from Tuymazy, Binagadi,
and Baku. These oils have similar viscosities, but
different chemical composition (Table 1). Turther tests
viere ¢arrled out on oils and intermediates obtalned from
the Novoluybyshavsk Petroleum Refinery. Characteristics
of these products and thelr viscosltles and sulphur-
content are given in Table 2. Solutions containing sul-
phides and disulphides in the oils were tested. Fig.1:
friction diagrams obtained from naphthenic-paraffinic
fraotions of the oil SU., These tests showed that the
viscosity of the petroleum products from the Novokuy-

A
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SOV/65-53-86/14
AntiWear Propertles of 0ils From Eaztern Putroleum.

byshevsk Petroleum Refinery only changed sligntly during
processing. Table 3t varlous methods used for evaluat-
ingz the propertles are compared. Fig.4: test results on
the lubricating properties of structural-group compo-
sition of three diesel oils. These investigations shoved
that the medium visccsity products of Bastern pstroleums
have the highest effect. Fraotlons separated with the
ald of lsooctane show average properties. For all these
aromatic products an almost horizontal line on the wear
curves in the region of 60 - 70 to 90 kg loads is typlcal.
The medlum fraotion, separated with 1sooctana, shows an
optimum combination of chamically aotive sulphur com-
pounds and viscoslty. This investligation has made 1t
possible to present 2 new method of evaluating the
lubricating propertles of the oils, to ascertain that
during the processing of semi-goudron the lubricating
property of the olly petroleum products decreases, and
Card 2/3 to find a 1imit in the lubrioating properties of the
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structural components of o0ils which may or may not con-
taln sulphur compounds. There are 4 Fipures, 2 Tables

and 4 Soviet Referances.

ASSOCIATION: Institut nefti AN SSSR. (Petroleum Insti tute, AS USSR).

1. 0ils--Test results
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Sinitéyn. V. V; Golfdin, 8. A; Viacgrado?, G. V. and
Sentyurikhira, L. N. . T

Flestrarmicrescopic Investigatlons of. the Structured Consistent
Greases Made From Synthetls Acids (Elektronmikroskow ..wv~
picheskoye 1gsledcvaniye struktury konsistentnykh smazok

na sinteticheskikh kislotakh)

Knimiya i Tekhnclogiya Topliv 1 Masel, 1958,y Nr 11,
pp 51 .- 58 (USSR) >

At gresent, Jjubricating oils and greases are made from
synthetlc acids which are prepared by the exidation of
paraffir. Thelr chapasteristics differ from those of
iubrlicating ciis mace frum edible 2ils, sspecially in
their thizctropls rripertiles, which is due %o thelr
dirfzrent strachurss. A microssop2 EM~3 wes used dur-
ing ths investlgatisms on samples prepared according to
the method desirivel by G. V. Yincgradev (Bef.13).

Tna aamples ware susperded 1n natroleam ethsr (1:200)
and maintainad in the solvazt for a perlod varying from
a Tew minantes Lo tiTee meothse In some <ases benzene,
toluene, warvozn tatracrloride, dichlerosthane and ethyl
alcshoet were wgzd as sclvenis. Samnle3s were heated to

55 - &5°C wher iubricanta Were nade from syrnthetic aclds
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Electrumicrcacopls Investigations sf the Btrusture of CoasistentGrosses Made
From Synthetiu Aoclds :

containing & srall amcunt of unsaponified matter. Ane
hydrous 1ithium arnd salcium lubricants (greases) and al-
so aommer»ial synthetls greases wers tested. Lithium and
caisi=m lubrioante, made from Individual fatty.aolds, were
algs prepared fer c¢omparative tests. A method was
develcped for invsstlgating the strusture of the sus-
peasi-n of irdividual hard hydrocarbons (paraffins) in
organic sslvents. White Drogobysh paraffin with a mel-
ting poi=t o7 52°C was subjected to oxidation under
laboratory :onditions until the acld number esqualled

70 g KOH; +#his spsraticn lasted 18 - 24 hours. The
iithium lubrisants were prerared from agld fractions

of CyzHogdy acids and from mixtures of CygHz202 and

CygHzeOg acids. Ths calclum lubricants were prepared
from the same fractions and also from UygHzg02 acidas.
Lithiur frachiszg n8d & similar structuTe as commercial
lubrients thickered with lithinm stearate, and only
diffsred from the latter by the dagree of dlspersion
¢f needle«ghapad scap erystallites which are formed
Card 2/4 in the 2%sparsed ptass (Figs. 1 aad 2)., The dispersed
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Plectronmlicroad 2 o p ic Imvestigations orf the Structure of GrsistentGreases Made

Frum Synthetl

Card 3/4

¢ Aulds .

phase of calsium lubricants, thickened with soaps of
synthetic acids (Figs. 3 -'5), 18 formed by laminar
particles. Unasapcnlfled substancesa influence the dimen-
siona and forms of theé original particles of the thick-
ening agent. The flat bard and laminar particles which
form the structure of commercial synthetlo greases
(Pig.6) can be brcken up easily by mechanlcal action.
The lcw mechanical stabllity of asynthetlc greases 1s
obviously influenced by the brittleness of the cryastal-
1ites. The sharp difference in the struoture of ocal-
sium lubricants made from synthetic aclds and from
sdible oils sxplains the difference in thelr mechanical
properties. It was aiso shown that anhydrous caloium
lubricants, thickened with lithium stearate, have a '
similar structure as salcium lubrlzants for which ayn-
thatic acidawith nearly equal moleciar Weight (the frac-
tion CygHzp02) have been used as thickening agents;

the la%-er contained water but no unsaponified or polar
compour.ds. A method is dssoribed for the electronmicre-
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E]ectmnmicrosr'opis Investigationa c<f the S%ructure of Xknzistent Greases Made

From Synthetis Acids

photegraphy of misrcorystallites of solid paraffins
srystsllized ocut from crganis solvents. There are 9
Figures, 15 References: 11 Soviet,l French and 3 English.

Ca¥d 4/4
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Anti-~Wear Properties of lubricants apg the Infiuence of Various
Factors on the Anti-feap Properties ¢f Petroleun Oils

alloy with 40% e reury, €3pscially ir containing 2 M082
brcved very effective lubricantg g4 Very heavy
loads. g fristion YOISUS time wirvyes for mercury ang
Wood ‘s alloy lubricstion of Steel (Fig.3) ang beryllium~
bronze (Fig.4) Spheres shoy that g “onsiderable time is
reéquired for g Steady stats to te reacheqd, the authors
asscciate thig Win the Temoval of Surface oxide Tilms.
They go on to dzal with lubrication by petroleum oils,
heir experiments the non--polarp naphthenc-paraffin
fractions of a bright stock of Dixed Surakhans) and

obtained Singlis-minute +g 53 werpe adopted., ‘Theoge

included tests ip which varigug atmosphe reg (air,

nitrogen, OXYEer., argon and Superneated steam) were
Card 2/5 Droviied ang ¥12.6 shoys typical Tesults for gtee]
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50V/ ehm50--22=17/27
Anti~Wear Properties of Iubricants and the Influence ¢f Various
Factors on the Anti-Wear Properties of Fetroleunm Oils

critical temperature corresponding %o %the critical load.

They deduce dimensionless equations arcd give results of
experimoents in which tba informaticn on the moverent of
the oil {required for applylng the equabiorns) was
obtained by follewing the me-remznt of ocnr2 particles
in the oil during a test. FoT +peating the data the
authors used an experimental relaticn “wetween the
fricticn ccefficient and speed o¢f sliding for sut-
critical lecads (Fig.8) and they show calculated and
experimental vaiues for the infiuence of vhe scaling
factor, speed of sliding svd friction coefficiasnt on
the critical loade (Fig.9 and table), the relations
obtained being similar %o thosgse for gears (Ref.G).
Fig.1l0 shows the results of the investigation of the
tempe rature dependence of the critical load for wvarious
oils with 1/2% chromium bell-tesring steel balls.
lletallographic stuly of se>bions cut slaniinise through
worn spots on the steel balls in tke direchion af

Card 4/5 sliding confirmed “he expe ctation that st temperatures
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S0V/24-58-12-17/27

Anti-Wear Properties of Iubricants and the Influence of Various
Factors on the Anti-Wear Properties of Petroleum Oils

of the order of 200°C the nature of the atmosphere was
the main factor. The authors maintain that in
evaluating the lubricating properties of oils the nature
of the wear process must be taken into account and
briefly discuss this. There are 10 figures, 1 table
and 8 references of which 7 are Soviet and 1 English.

SUBMIT'TED: 7th December 1957.
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(‘mﬁ‘h-‘
The Problem of Fluidity and Stability of Structural Disperse
Systems (X voprosu o tekuchesti i prochnosti strukturirovan-

nykh dispersnykh sistem)

TITLE!

PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 2, PP 248-253 (USSR)

ABSTRACT: This article contains a discussion on problems of modern
rheology. The dependence of the shear stress on the defor-
mation of bitumens which are highly viscous, weakly elastic,

and structural disperse systems, is dealt with., Different
methods give slightly difierent results. The elementary ap-
paratus used for the investigations under discussion gives
reliable results only for systems with ljow elastic deforma-
tions and may not always be applied to rheological proces-
ses taking place in highly elastic bodies. The juxtapcsi-
tion of systems with large (aluminum naphthenate gels, etc.
and smell (bitumens) elastic deformations must be met with

great caution.

*
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T

re 4 graphs and 14 Soviet references.

There a
12, 1957
SUBMITTED3 July ' ) N
i sion systems--Stability 2. Dispersion gystems Fluidity
1, Disper
card 2/2
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SOV-69-20-5-8/23
AUTHORS:: pydivnishvili, 0.8, Yinogradov, G,V;/ﬂ

TITLE: A Rheological study of the structurized Suspensions of Ben-
tonite and Some of its Derivatives (Reologicheskoye igssle-
dovaniye strukturirovannykh suspenziy askangelya i nekoto-

rykh yego proizvodnykh)

PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Lir 5, PP 5693-574 (USSR)

ABSTRACT: The mechanical properties of suspensions and pastes made
from ascangel, & bentonite found in the Georgian SSR, are
studied by means of an elastoviscometer [ﬁef~ £7. The &s-

cangel suspensions were treated with solutions of NaCl, Ca-
Ccl,, AiCl,, and monosubstituted Na-, Ca-; Al-bentonites;
ang mixed”’Na- and Ca-bentonites. The characteristics of
the exchange complex of ascangel and its monosubstituted
derivatives are given in a table. The 1imits of stability
of the studied systems were determined as the highest val-
ues of the shear stress. The pastes of Cca- and Al-benton-
jtes which were not subjected to preliminary mechanical
destruction, are characterized by T -curves with weakly pro-
nounced maxima, which are inflexion points of the curvee
(Figure 1). The dependence of the 1imi ts of shear stabi-
1ity on the concentration of the suspensions and pastes 18
Card 1/2 shown in Figure 2., The thixotropic gtructure formation
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50V-69-20-5-8/23
A Rheological Study of the Structurized Suspensions of Bentonite snd Some
of its Derivatives

in water suspensions and pastes of bentonites was studied

by destroying the suspensions and pastas in a field of ho-
mogeneous shear stresses in a rotary viscosimeter. The vis-
cosity of the destroyed systems is dependent on the concen-
tration. This dependence is represented by iwo intersect-
ing curves. The point of intersection corresponds to the
critical concentration of the disperse phase. There are

5 graphs, 1 table, and 6 references, 5 of whizh are Soviet
and 1 English,

ASSOCIATION: Kavkazskiy institut mineral'nogo syri'ya (Caucasus Institute
of Mineral Raw Material)

SUBMITTED: April 10, 1957

1. Bentonite--Mechanical properties

Card 2/2
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S0v/32-24-10-40/70
A Friction Machine for Testing the Lubrication Properties of Petrclieuz
Produste i t containing a mancme:aT cf tre
a hydrsuiic errangement C iE
1oa:eg§p{1 éﬂe spindle oil At is used. The measurement_ég!:“_
p{ﬁces of wear is carried out by means of a ?tcros?b?;";sl:é;+ei
The reproduzibility of the experimental resfi.i was J:;évé:ng-
#ith a petroleum paraffin fracticn of the 01:e7§;30 ;i;r;.;re
to the one-minute method (Ref 3) at.nf600 refjlzt“. ra
3 figures and 3 referencea, which are Sorliet.

’ T PRAIRA)
ASSOCIATION: Institut nefti tkademii navk SSSR (Patrcleum Inst

| Card 2/2
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AUTHORS? mVinogradov, G. V. , Manin, V. M.
TITLE: An Investigation by Optieal Polarization of the Plow Processes

in Concentrated Solutions of High Polynmers (Polyarizatsionno -
~opticheskoye jgsledovaniye protaessov techeniya kontsentriro-
vannykh rastvorov vysokopolimarov)

PERIODICAL: %hurn%l Tekhnicheskoy Fiziki, 1958, Vol.28, lr 2, pp.279-286
USSR

ABSTRACT: The peculiaritics of the viscosity-, thixotropic- and dynamO-
optical properties of a concentrated golution of ethylcellulose
were compared here. ‘the results in the dtermination of the ex-

tinction angle and the angles at double refraction well explain

the nature of the thixotropic transformations in solutions of

ethylcellulose. The quantitative dependence of the gquantities

of the double refraction and the extincti on angles on the shear-

ing strain and the velocity sradients ig dctermined here. On

the basis ¢ a comparison of the rheological and the dynamodp-

tical characteristics of systems which were inve stigated in a
Card 1/2 rotation-device with coaxial cylinders and a homogeneous poten-

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859910016-1"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910016-1

s o oS RIS TR LA S S R LR e SRS L REE
= u L B T

I A

57-2-16/32
An Investigation by Optical Polarization of the Mow Processes in Concentrat-
ed Solutions of High Polymers

-tial field, a method for the determination .~ *he kinenatics

and the dynamics of the flows of anonalous v. Hus systems with
a heterogencous potential field is suggested here. For the case
of a plane flow with a heterogenecus potential field the authors
show a good convergence in the calculation of the kinematic and
dynamic flow crcss sections which were performed on the basis
of the rheological and pularization-optical neasurements. There
are 6 figures, and 7 references, 6 of which are Slavic.

SUBMITTED: March 6, 1957
AVAILABLE: Library of Congress

1. Ethel cellulose-Viscosity

Card 2/2
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50V/20-122-4-30/5T
The Elastic- and gtrength-Properties of Plastic Diaperoned 3ystens in Connec-
tion With the Phenonmenon of Thizotropy

the revolution of the dynamometer core, an increase in g 18
observed because of the thixotrogic restoration of the lubri-
cant structure. Even for n ~ 1077 revolutiona per minute, the
values of g were by 10 % lower than the corresponding values
found under static conditions. The coefficient of shear g
and the shear strength Totp depend differently on the deforma-

tion of plastic bodies. The elasticiliy- and the gshear-atrength
are caused by different kinds of bonds hetween the particles
of the dispersed phase. There are 4 figures and 4 references,
4 of which are Soviet.

PRESENTED: May 17, 1957, by A. V. Topchiyev, Academician

SUBMITTED: May 17, 1957
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"Rheology of Lubricants and Oils.”

tay -
weport submitted at the 7ifth #orld Petrolcum Congress, 30 tay
5 Jun: 1959. ‘lew fork.
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(Koll. Zhur. V. 21, 4, pp. 509- -511)
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PAKSHVER, E.At: GELLER. B.E.; VINOGRAmV, G.V.
ncentrated soluti 11
Studying the concentrated solutions of polyacrylonitrile

1
in dimethylformamide. Khim. volok. no.2:21-24 S?D.(IBA 12:9)

1.Vsesoyuznyy pauchno~issledovatel'skly institut iskusstvennogo

volokna. (Acrylonitrile) (Yormandde)
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SOV/179-59-2—18/40
AUTHORS : Vinogradov, G,V. and Paviov, V.F. (Moscow)
TITLE: astic and gtrength properties of Soft Bodies (Uprugiye 1
prochnostnyye gvoystva myagkikh tel)

PERIODICAL: Izvestiya Akademii nauk SSSR OTN Meknhanika 1 mashino-
S eoyeniye, 1959, Nr 2, PP 134141 (USSR)

ABSTRACT: The paper consists of material delivered to the Third
World Congress on RheoloBy, September 1958. Experiments
werse carried out in a rotational elaato—viscometer with
concentric cylinders, the space between which was filled
with the material under investigation. In scme experiments,
the inner cylinder wes fluted, but in others it was glain.
)

-

The speed of rotation could be varied from 4 x 10

1.5 x 10”7 rpm. The deformation wa.s recorded automatically
by means of an optical magnification device. The rotation
could be gtarted and stopped almost jnstantaneously, thus
pernitting the stress relaxation properties vo be determined.
The stresa/deformation/time curves are given for a grease and
for pastes of bentonite in water, and deformation/velocity/
time curves for the grease. The dependence of shear modulus
and limiting shear strength on the deformation velocity 18

Card 1/2

APPROVED FOR :
RELEASE: 09/01/2001 CIA-RDP86-00513R001859
910016-1"



FE\:RDPSG-OOS13R001859910016-1

P R R S R e IR
AN e e Bl (9N T AL et e e o SE R b
T SRR e e it ez

30V/17G--53--2-18/40

Elastic and Strength Properties of Soft Bodies

also shown for the two materials. The limiting shear strength
is determined from the maxima in the stress/deformation curve
and occurs at deformations amounting to sbout 10%, Some

' lowering of the shear modulus, accompanied by breakdown in
the material, occurs above the limiting shear strength.
There are 6 figures and 7 Soviet references.

SUBMITTEY: December 18, 19358.
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50V/69-21-2-14/22
AUTHORS: Mamakov, Aecheo Tyabin, N.V., Vinogradov, G.V,

TITLE: The Application of the Similarity Theory in Calculating the
Flowing Processes of Plastic Lubricants in Tubes (Primenen-
iye teorii podobiya k raschetw protsessov techeniya plast-

johnykh smazok Vv trubakh)

PERIODICAL:  Kolloidnyy shurnal, 1959, §r 2, PP 208-215 (USSR)

ABSTRACT: The authors propose two methods of generalizing experiment-
;he calculation of the flow of plastic lubri-
in the form of a dependency of the tube re-
sistance coeffic 1ds criterium.
The variable effective viscosi in the de-
termination of the generalized Rey
to the value of the local effective viscosity for the layer
contiguous to the tube wall. The constant parameter method
consists in the approximation of the flow curve in the form
of straight lines corresponding to the equations Shvedov-
Bingham and in the determination of the generalized Reynolds
eriterium according to the parameters of the viscous-plastic
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50v/69-21-2-14/22

, The Application of the gimilarity Theory jn Calculating the Flowing Pro-
cesses of Plastic Lubricants in Tubes

The application of these methods permitted a general-
jzation of experimental data concerning the flow of plastic
q1ubricants in tubes it a change of the speed gradient from
0.03 to 35,400 gece g the jength of the tubes by 250 times
and their diameters by 36 times. The authors have found an
expression of the tube resistance coefficient from the ge-
Reynolds formula at the flow of plastic Jubricants,
that for the caloulation of loss of pressure,
the usual hydraulic calculation methods can be used. These
are based on the method of approximating curves of the flow
of plastic lubricanss in rotary viscosimeters. The authors
mention the following Soviet scientists: G¢.V. Vinogradov,
V.P. Pavliov, v.G.Petrovskiy: N.V. Tyabine There are 5 graphs
and 21 references, 12 of which are 3oviet and 9 English.
ASSOCIATION: Khimiko-tekhnologicheskiy institut im S.Ms Kirovae, Kazan!
(Chemical-Technological Institute imeni SeM. Kirov, Kazan'

SUBKITTED: May 6, 1958
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S/179/59/000/0€/014/029
BOB1/Bi4l
Experimaintel Investigation of an Anomalously Viscous Body 1in &
Complex Snr=38 Condition

~1iminated. The twisting moment was measured as &
“1nation of rotation velocity, and at the same time an
svial flow, varying between 148 % 10~3 and 1.82 cml/sec
<5 maintained through the yiscometer. Control
~¢periments on the circumferential flow were carried out
in the rotation plasto-viscometer PVR-1 (Ref 3). The
~vstem 18 aralysed mathematically and exprsssions obtained
for the mean axial deformational velocity, Do, the )
wircunferential deformational velocity, D2, and the ///
dsformational velocity at the wall, Dp (Eqs 1 and the two 7
preceding equations). Graphs are given of log D10, log D1
and log Do against log T and log T2 at temperatures of
20, 35 and 500 (Figs 25 3, 4); 712 and T} are respectively
.o mean and the axial tangential stresses. Bxaminzation
- the curves for the greasas for the high resin extract
~i:1 for the grease D econditioned at 2 deformation
saloeity of 5.1 x 10 sec -1 in a rotary tomogeniser
shows that the axial and circumferential flow have
~sasentially the same characteristics., 1If the two flows
,rn of the same order of magnitude, there 1is a strong

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910016-1"
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S/179/59/600/06/01%/029
BC81/E1l41
perime inl investigation of an Anomalously Visceous Body in a
Complex durels Condition
influence of circumferential on axial fiow. At low
~1rcumferential flows, there is practically no influence
-n axial flow. At high aircumforential velocities, the
~v 191 flow of the anomalously viscous body bocomes
Cwhonian. Some increase in cirecumferantial viscosity is
nsorved at high axial velocities. This offect
2 isinishes if the temperature js raised, and also if the
ooy is preconditioned by subjecting it to high
. ~formational velocities. Figure legends are as follows.
i 1 ~ Schematic arrangement of the apparatus IoT o
i restigating flow of an anomalously viscous hody under ——
ihe action of two simple shears. Fig = - characteristie
{sontimuous) and neutralised (dotted) flow curves for
iipact, Fig 3 - characteristic (continuous,; dashed)
-~ neutralised (dotted) flow curves for fatty greasa.

4 - characteristic (continuous) and nentralised (dotted)
fard toy curves for fatty greass, the structure cf which was
’ Lrorken down iﬁ a homogeniser at a deformation velaocity

/5 ;
‘- o= 5.1 x 10 sac-1. (In Figs a2y the Antted ines
- snresent the curves D1o(i1) obtained for extract and

A "
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ABSTRACT:
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S0v/80-32-5-36/52

Wakov, 4.M,, Sanin, P.I., Razumovskaya, E.A., U1'-
yanova, A.V.

The Interaction of Thioorganic and Thiophosphoroorganic Additions to
Oils With Metals

Zhurnal prikladnoy khimii, 1959, Vol 32, Ne 5, pp 1136-1141 (USSR)

Anti-wear admixtures to oils containing sulfur-, phosphorus- and chlcrine-
compounds are widely applied. The functional limits of their action is
{nvestigated nere by means of iabeled atoms. They were dissolved in the
non-polar fraction of bright stock and thelr interaction with chromium-
manganese-silicon steel and electrolytic copper wWas studied. The inter-
action of steel with sulfur starts already at room temperature. The r2-
action of sulfur with copper is more intense. The reactivity of di-
sulfide is higher than that of sulfide due to the higher mobiiity of the
sulfur atoms in the disulfide molecule, The sulfur is bound to steel and
copper irreversibly, 1,e. chemiczally. Experiments with tributyltrithio-
phosphite labeled by p32 ana 935 nave showm that phosphorus reacts more
intensively gith steel than sulfur. At 20°C it 1s bound in the amount

of 4.2 mg/em“. At 140°C and higher the decomposition of trimutyltri-
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AUTHORS: pavlov, V. Pes 11235333311_9;,15

TITLE: The Thermal Effect puring the Motion and the ShtoppalC of a
Flow of Aw- nalously Viscous Bodies (Teplovyye cffekty pri
techenii 1 ostanovke potoka anomal'ncuyazkikh tel)

PERIODICAL: Doklady Akademil nauk SSSR, 1999, vol 125, Hr 55
pp 1061 - 1064 (USSR}

ABSTRACT: The processses of heat 1iberation in & flow are pogt inves-
tigated in the case of high homogeneity of the field cf
ghearing stresses: In the present paper the tnermnal effects
were therefore investigated by means of & rotation viscogi-

meter already previously described (Ref 2), The opnrational
surfaces of the cylindeT were ground. The tenpercture iporeese
T ) in the flow wasd determined with an accuracy of up ¢
_4_-.0.005o by meeus of 8 differential thermocouple. The time
dependence of -- T was recorded on photographic paper by
means of 8 mirror galvanometer and & photographic cameras A
typical photograph jllustrates the Tesults obtained by &*~
card 1/4 periments carried oub with Newton 1iquids. pepmpereture in-
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The Thermal Effect During she Motion and the ste: AT 507/"9“125_5-50/61

of & Flov of Anomalously yiscous Bodies

By integration of this equation
t

4
H

c:.T =—ké.xTu;=kmS = B
8 . u‘t 1 1
n

is obtained, where M denotes 8 propartional factoT. FOT the
purpose of determining the coefficieuL k the authors inpvesti-
bjects used

gated the dependence of Ty on D’ . The tost ©

were lewton 1iquids (petroleum), plastic dispersive systens

of the type of nonsistent jubricants, concentrated solutions

of ethyl cellulose and aluminum naphthenate in some solvents,
as well as other aubstances. 1t was confirmed that the gquation
-2 k:‘Ts holds and that k does not depend 20 p.. and the

rheological properties of the gubstanced to be invcsti;ated.
Nexth, *the phenomena accompanying glowing down of a flow of
highly complicated structural gystems is investi;atedq A dra-
gram gives data concerring the time dependence of the inte-
Card 3/4 gral and differential thermal effects, which aTe typicel

APPROVED FOR T =
RELEASE: } o i obiere
SE: 09/01/2001  CIA-RDP86-00513 -
- R00185991001
6_1"



Ef£fect During the Motion and

The Thermal
f Anomalously Viscous Bodies

of a Flow ©

of such substances, o
authors thank Academicia
paper and for his valuable

4 tnble,and 38

ASSOCIATION: Institut neftekhimicheskog
(Institute for Petroleum~C

of Sciencess USSR)

PUESENTED:  January 5; 1959, by V. A

SUBMITTED: December 117, 1958
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5(4) sov/20-121-2-35/7o
AUTHORS: Wu&makov, A, A., Pavlovy V. P.
TITLEs The Flow of Anomalous viscous Systems Under the Aotion of Two

Pure<Shearing gtresses i MntudIN'Perpendicular Directions

PERIODICAL: lzokla%y Akademii nauk SSSR, 1959, Vol 127, §r 2, PP 362365
USSR

ABSTRACT? In the clearance between two coaxial cylinders, both an axial
and a radial flow are possible. Thus, the posaibility is given
of comparing different forme of f£low of anomalous viscous

K systems under different shearing stresees and at different

velooclity gradients in one and the same apparatus. Grease-
ngolidol® consisting of 86,2% spindle oil, 12% Ca-soaps of
cottonseed 0oil, and 1.8% water, was the material uged for the
experiments. A high-viscoaity Newton 1iquid, an extract of
resins and polycyclic aromatic hydrocarbons from petroleum-
dietillation reslidues, served as control liguid. The measure-
ment was made in & system with two rotary viscosimeters with
coaxial cylinders, differing by the size of the cylinders'
working surfacese. Concerning the shearing stress for axial

card 1/4 flow it holds according to references 3 -5
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The Flow of Anomalous Viscous gystems Under the SOV/20-127-2-35/70
Action of Two pure Shearing gtresses in Mutaally Perpendicular Directions ’

'Ca.x = Ap—z-n—h—' (Ap,- pressure drop per unit of length of

the cleft 4n axial direction, H = cleft width, L = length of
cyl_inder surface). Por the velocity gradient 44 holdss

'5‘! = Q(ZJI’RHZ)“1 (Q = amount of f£10Ws R = radius of the inner

cylinder). Checking revealed that the method applied yielded
well reproducible results. Experimental results with " golidol"
are shown in logarithmic coordinates in figure 1. Table 1
contains the velues for T ¢ with simultaneous axial and radial

flow, Ap and the moments of resistance are measured at
gifferent D 4 (Fig 2). Curves 1 show the flow in the case of

a purely axial glow (Dogq = 0), curves 2 = 7 show the
dependence Dax( ‘C‘u) for given D_.4° In the case of &

homogeneous ghearing stress field all over the clearance, the
radial flow prings out 8 destruction of the atructure and
Card 2/4 transforme the plastic body into an anomalous-visoous 1iquid.
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The Flow of Anomalous Viscous Systems Under the sov/20-1 27-2-35/70

Action of Two Pure Shearing gtresses in Mutudlly Perpendicula.r pirections

The higheT Dra.d’ the lower becomes viscosity. Eence, &t given
Da.x with rising Drad the shearing stress 'Ua.x drops, whereas
at given caz with rising D 4 also D o jpncreases strongly.

In the case of a radial flow the plastic systems were found
capable of flowing out axially under the action of much loweT
pressures, as compared to the absence of a radial flow. A
remarkable fact is that in the case of low vax there is &

direct proportionality between D o and vax . 1£ D, {g very
large as compared to Drad’ and assuming high temperatures,

The effect of the radial f£1ow becomes unimportant. The effect
of the axial fiow on the redial is shown in figure 3.

Figure 4 depicts the superposition of Tl aa and T, ¢

In the case of & combined shear the flow curves 1ie in a
fork which 18 formed by the curves of the purely radial and

| —
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The Flow of Anomalous Viscous Systems Under the SOV/20-1 27-2-}5/70
Action of Two Pure Shearing Stresses ih Mutually Perpendicular Directions

purely axial flow, The authors thank Academician V. A, Kargin
for adviee. There are 4 figures, 1 table, and 7 references,
6 of which are Soviet.

ASSOCIATION: Institut neftekhiﬁicheekogo sinteza Akademii nauk SSSR
(Institute of Petroleum-chemical Synthesis of the Academy of
Sciences, USSR)

PRESENTED: March 2, 1959, by V. A. Kargin, Academician

SUBMITTED: March 21, 1959 (sic)
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AUTHORS: Xoretskayso Ao Los Konstantino¥s Ao Moo vinogradovs G. V.
TI&L!: - An Appuratus for peternining the Viscosity of Polxamide Béai:\uelts
PERIODICAL: ghimicheskiye voloknes 1960, No, 25 PP 36 ~ 39
rEX?: The authors describe 8 yvariation of the recbrding viscosimeteT of the
of the high viscosity of polyamide resin meliss aischarge 18
a conoentrio glit. The melt yg pressed
4 oxidations the

_AKV-2. Because
not through 8 capillaTry tube but through
ghrough the slit by means of & spring«load
viloosineter is © niyrogen. Figo.
£ gtainless gteel; and Fig- a total vievw. \
ron & the form “__

1ts obtained with cap resin 1D
of which are goviet.

Figs. 4 xperimental resu
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Effect of Lubricants and Anti-wear hdditives s/152 60/6G5,/002/301/052
Upon the Abrasion Wear of Metals in Sliding BO22/B060
Friction

both upon the nature of the metal forming the body subjected to friction

and on the composition of the Jubricants. As the frictlon coefficients
increase in the presence of abrasives, the anti-wear effect of sulfur
compounds also increages. In other words, plastic sulfides are formed by

the sulfur compounds on the friction areoa with gripping of the latter,
whereby the real contact area of friction is increased, which in its turn
causes a reduction in the intensity of the initial gripping process. There
are 4 figures and 9 references: 7 Soviet and 2 Us. Qx{

ASSOCIATION: Voyennaya ordena Lenina ekademiya bronetankovykh voysk im.
I. V. Stalina (Military "Order of Lenin" Academy of
Armored Tank Tropps imeni I. V. Stalin )

SUBMITTED: August 6, 1959
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son and Rheclogicel properties s/152 60/000/003/505/053
B023/B060

Bomogenizat
t) Lubricants

of Plastic (Consisten
pr1nciples Homogenation was
¢ 2.5.1072 cm’/sec and 2

thoroughly described-along with the woTking
105 (synthetiz

performed with an axial feed of lubricant ©
deformation rate of .25;105 (lubricant 20%) and 3,27
ease) - Phenomena of hysteresis ATre observed %o pe common to 8 8
(non—homogenized) jubricants in the study of viscosityy the deformation
rate varying considerably. guccessive increase and decrease of the
deformation rate leads in graphical repreaentation to ncncoinciding flow
surves. The study of nomogen 4 two types. To the

jzed lubricants reveai®
first belongs jubricant 201. Lubricants © ransively

¢ this type are int
destroyed under the action of high deformation rates. Their rheological v,
properties are changed irreversibly, The results ootained from the gtudy
of the yiscosity of jubricant 201 are in agreemen® with thne determination
of the 1imit values of durability {Table 1), which do not chenge after the
jubricant has been allowed to irest", either. the 201 tyEe
distinguisb themselves especi their microcraininess‘ When sub-
jected to & { rheological

n intenseé nomogenation they excel vy stable,
properties wh 3 4 are not affected 0¥ mechanical
actions, prov

such actions 13 1ower than +that of
nomogenation-

gs to the second type. Bere
card 2/4
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Homogenization and Rheological properties 5/152 60/000/005/00}/003
of Plastlce (Consistent) Lubricants B023/B060

one may 0bBerVE, besides jrreversible changes, also such of lubricant
properties with time. In addition, also phenomena of hysteresis appear here
after an intense mechanical action. The principal characteristic is,
however, that these iubricants, when jntensively homogenized, may be
regarded as Newton's 1iquids. The viscosity of these jubricants does not
depend upon the jength of the wresting" period. Table 1 3hOWS the change of
the limit values of durability for both types with %ime. The differences
petween the jubricants of the first and the second tyPpe are interrelated
with the differences in the structure of the disperse phase . The decisive
factor, however, 13 the coarse—grained structure of the 201 iubricant.

This structure accounts for the irreversibility of the changes of \//
rheological propervies. The jnability of grease USg-2 to restore its -
rheological properties after wreating" i8 %0 ve explained py the fact tha
particles of thne disperse phase of a golloidal dimension are present in
grease. There are 3 figures, o tables, and 9 Soviet references-

ASSOCIATION: Kazanskly himiko—tekhnologicheskiy jpstitut im. g.M. Kirova
(Kazan' 1 Technolo jmeni S. M Kirov)

k
Institute of Chemica gy
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s/179/ 60/000/ 02/009/ 0%2
E081/E241

gcous Bodies Under Complex gtress Cconditions
rential flow 8are superimposed and t articles

body move in screw trajectories
f grease in a

Anomalously vi

Flow of
and circunfe

of the anomalously viscous
ab (Fig 1: gcheme of gcrew flow O
narrow gnnular space). The eneralized equation of
flow is written 1B the form %1) (Ref 8)» and in
cyllndriqal co-ordinates r, ¢ 2 the qnantities

i and ©i written the forms (2) an (3. (The
dot over i denotes differentiation with respé to time).
py 18 the jntensity of shesaT gtress, © the jntensity
of deformation velocity, Mi th affective viscosity

are pormal gtresses,

coefficient, Prps  Pop?
Erry 200 ézzrrare $31ume
&5 &ygy 2T are shear
the pre%ent conditions, (2) &
j sity in compleXx gheaTl
ar given b 5, (7

) with the effective visco
an -

ghear 7T
. gt equations, p 67, where &P
of the apnularl space,
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line Thus the effective yiscosity ©
and the superposition principi®
ctive viscosity ©

extract 18 constant,
i g that the effe

velocity.
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he differences may be interpreted as & breaking
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AUTHORS: inogradov, G.V. and Vishnyakov, V.A. (Moscow)

VM'
TITLE: Abrasive Wear”in Rolling |

PERIODICAL: Izvestiya Akademii nauk 3SR, Otdeleniye teknnicheskikh
nauk, Mekhanika i mashinostroyeniye, 1960, Nr 3.
pp 89-98 (USSR)

ABSTRACT3 A four ball friction machine was used in the experimental
study of the laws of%abrasive wear of hardened steel with
different lubricantsﬁunder rolling friction at nigh contact

pressures. The three lower balls remained free to roll
along the groove of the supporting cup. The rolling speed
of the lower balls was varied between 0,03 and 0.60 m/sec.
The Hertz contact stress could reach 50000 kg/cmz; A
constant temperature of the lubricant was maintained.
A high viscosity 0oil containing an additive with surface
activity, a high viscosity non-polar oil. a low viscosity
0il with 1% oleic acid, a low viscosity non-polar liquid
(Cetane) and plastic lubricants, were used. Quartz dust
with a micro-hardness of about 1000 kg/Cm2 served as an
abrasive with particle sizes petween 6 and 40 microns.
card 1/3 By measuring the electrical resistance across the bearing

Frictionﬂk
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Abrasive wear in Rolling Friction
model, the conditions of lubri
with the help of a special con
cup, the rpm of the upper pall and the rolling speed of
each oi the lower balls were recorded. parallel tests
were carried out with an actual ballwbearing which showed
that conditions in the model were i The balls roll
over an abrasive layer which constitutes & mixture of
1ubricant with abrasive. Each factor vas varied singly
for each set of tests. A repeatability of 10% was L/)(
established. It was found that the abrasive particles
are ground in the wear process down to & size equal to
the depth of the projections of the rolling surfaces plus
the thickness of the jubricating layer. In low viscosity
1jiquids, 2a sedimentation process of the abrasive particles
takes plac largest are deposited at the

bottom of the cup outsl olling track. Thus wear
is smaller in i i i although the

grease possesses rties.
ened by the addition of high molecular

Lubricants thick
weight polymers experienced in the friction machine a
card 2/3 reduction of viscosity which shows the disintegration of

cation were detected:
tact in the supporting

A R u
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Abrasive Wear in Rolling fFriction

Card 3/3

the polymer pPresumably by very high gradients of the

shear velocity. The same phenomenon has been found in
gearboxes, Parallel tests with a pulley mounted on //k(//
ball and roller bearings were carried out to show i
similar laws of abrasive wear. There are 10 figures,

1 table and 6 references, 5 of which arc Soviet and

1 English,
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AUTHORS: vinogradov, G. V., Arkharova. V. V., Bezborod'ko, M. D.
TITLE: Antiwesar and Antifrictien properties of gtructural Group

Fractions of Mineral 01ils

PERIODICAL: Izvestiys vysshikh uchebnykh savedeniy. Feft' i gaz. 1960,
— No. 6, pp. 81-87

TEXT: The authors investigated how far the nature of the astructural

group fractions of mineral oils affects their antiwear and antifriction
properties in the presence of oxidizing ga3 medie. Already in previous
short time tests in the open, under seizure load conditions, with a number
of low viscosity mineral oils a8 well as with naphthene*paraffinic
fractions an oxidizing of the hydrocarocn medium was aacertained (Ref. 4).
Also the tests with various naphthene—para{finic fractions in O2 medium

(Ref. 5) showed that the oxidation processe petween steel and hydrocarbons
retards or interrupts the ceizgure of friction surfaces. The main purpose
of the present work is tc agcertain, acccrding to the results of the above

card 1/3
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Antiwear and Antifrictaon properties of 5/i52 60/000/006/001/0@1
gtructural Group Fractions of Mineral 0138 B024/B076
mentioned open air tesis {Ref: £). what influance the fractional com-

position of mineral oils of varieus arigins as well as the nature of gas
media exercise on the wear and friction of gteel . Numercus nydrocarbon
fractions were® tested and the Elﬂﬁfil.fﬂlfﬁware classified in structurel
groups according %o ihe methods published vefcre (Refs. 7-9). A series

of fractions were made availadble by M. S Borovaya. The tests were made
on the four-ball mechine; all samples teated are 1ncluded in Pables 1 and
2, and the particularly typical zases are represented in Figs- 1 and 2.
(Ref. 7). In respect of the naphthenewparaffinic fractions a quality
analysis of two oil grades (Refs‘11,12) was made before and after the
tests in order +o ascertain tne nature of the rxidavion products. The
comparison of varicus test results #ith the previous ones shows that the
total sulphur content cf mineral oils 138 in no way characteristic of
their antiwear and antifricticn properiles On the basis of tests with
oxidizing 835 media it was ascertained tnat the nature of structursal
group fractions of mineral oils #as not of zmporitance for their antiweals
and antifriction propersies. Oxygen has 3in influence gimilar to that of
sulphur compounds active in relation to steel 1n the presence of which the
wear increases at low loads and decreasea at high loads. There are 2

card 2/3
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ASSOCTATION: zoyzéngizlziae(Order of Lenin Military Academy of
A;moured Troops imeni I. V. Stalin)

SUBMITTED: December 19, 1959
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tifriction properties

-—_—_—____——'—"_-—
TITLE: Q\Wear—reaisting and An
and Pecalin Homologse
1960,

PERIODICAL;3 {zvestiys vy ghikh uchebnykh gavedeniy. Reft! 1 gazy

- No. 8, PP 65 - 12
nt papeTr: the suthore describe experiments with ;X(
olutions with divenzyl

Tetralin- and Pecalin homol0g8+
ration of 0.1 mole/l (aivenzyl disulfide

disulfide content in @ concent
0g, sulfur content 25.9%). The polycyclic Petralin~
were syntheaized

-~ melting point 70.5 C»
and Decalin homologs uged for experimental pu
hydrocarbo presented igomeT
y,ralin,

aaccording to Ref. 5, The
mixhures wshich, for simplification,

dicyclohexyl Tetralin, cyclohexyl pecalin,
Their characteristias n in pable 1. Figse. 1 8B
sults obtained from experimenta v Tetralin and cyclo-

hexyl Decalin a8 well as 1 disulfide. The
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wear-registing properties of cyclohexyl Tetralin are described in Ref. 7
This substance and its solutions with dibenzyl disulfide behave similar-

ly as is shown in Fig. 2. Dicyclohexyl Decalin and its solutions with
dibenzyl disulfide have a wear resistance similar to that of dicyclo-

hexyl Tetralin shown in Fig. 1. Table 2 gives the experimental loads. .
Fig. 3 shows the time dependence of the friction coefficients. Fig. 4 X
shows the specific loads after one-minute experiments as a function of |
the axial loads for some very typical cases. On the basis of their ex-
periments, the authors found that an increase in the oxidative activity

of the gas medium increases the chemical (oxidative) wear and the jam-

ming loads,; and reduces and degenerates the jam. In hydrocarbon media.
molecular oxygen acts like an antifriction admixture. Molecular oxygen

and sulfurous antifriction admixtures increase their activity mutually,

There are 4 figures, 2 tables, and 7 Soviet references.

ASSOCIATION: Voyennaya ordena Lenina akademiya bronetankovykh voysk
im I. V. Stalina (Military "Order of Lenin" Academy ~f
the Armored Troops imeni I, V. Stalin)

SUBMITTED: January 25; 1960
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VINOGRADOV, G.V.; ARKHAROVA, V.V.

Basic characteristics of antiwear and antifrictional pro-

perties of hydrocarbons subjected to heavy friction. Khim.i

tekh.topl.i masel 5 no.5345-k9 My '60, (MIRA 13:7)
(Hydrocarbons) (Priction)
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DEYNEGA, Yu,F.; DUMANSKIY, A.V.; VINOGRADOV, G.V.; PéVLOV. vV.P.

THelecectric and rheological properties of disperse plastic systems,
Koll.zhur., 22 no.l1:16-22 Ja-F '60. (MIRA 13:6)

1. Institut obshchey i neorganicheskoy khimii AN USSR, Kiyev,
(O11s and fats)
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PITLE: Investigation of the processes of Plastic peformation by
Means of Ethzlcellulose golutions and Gels and optical
Polarization
PERIODICAL: Kolloidnyy ghurnel, 1960, yol. 22, No. 4, PP 434-442
TEXT: The investigations described in the present paper deal with the
roblem 88 o whether t is, in principle, possible to study ghear stress
and rate of geformation in plastically deformable goft bodies by the
1 polarizatlon. The resultls obtained may be usefully aP-
of tectonic physics, etc.
. Pavlov

of disperse systems
in a device designed vy V. P
SSSR ( Tnstitute
fulfilled the func-

The meas
The device schemat-

(Ref- 13) and cone
of Gepnhvsics of the AS USSH
yion of 2 plastov1scosime dynamooptlmeter‘
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Investigation of the Processes of Plastic s/069/60/022/004/004/005/xx
Deformation by Means of Ethylcellulose Solu- B0O03/B056

tione and Gels and Optical polarization

jcally shown in Pig. 1 and describe in detail 1n the original paper con-
tains, among other things, & ken-5 %olariscope (KSP-S), as well as a

Berek compensatoT for measuring = optical effect. The dependence of 3
ahear stress on deformation a8 well as the deformation-kinetic diagrams

were ascertained with the help of Paviov's elastoplastoviecosimeter \\\
(Ref. 14). The material used was soviet ethylcellulose of the type K-290
(K-290) with a mol 7q7°1OA and a substitution degree of
46.25%4 The viscos hol benzene solution was -290 centipoise

at 20°C. The ethyl cellulose was used in a dissolved state in benzyl
alcohol (of different concentrations) and/or in benzyl alcohol didbutyl-
phthalate mixtures (whose mixing ratio was varied in a 3 i
The measured results are shown in the diagrams of Figs.-
modulus of shear of ihe ethyl cellulose solutions was be twee
the viscosity be tween 102 and 107 poise. Owing to their mechani -
the solutions in benzyl alcohol corresponded 10 highly
uids having & completely linear dependence of

ecular weight of
ity of a 5% alco

n 0.01 and

1 kg/cmz,
cal properties,
viscous Newton liq
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Investigation o the Processes of Plastic s/069/60/022/004/004/005/xx
Deformation by Means of Ethylcellulcse Solu- B003/056
tions and Gels and Optical Polarization

the birefringence (4 n) beth on the shear stress as alge on the deforma-

tion rate. The solutions containing dibutylphthalate acquired plastica}

consistence with an increase in the dibutylphthalate content. The afore-
mentioned dependences are, in this c¢ase, not linear but éxponential, The
coefficient of optical activity Vo (V. = Ank; An - amount of the double
refraction of light, © - shear stress) is in the case of 10 to 359 ethyl
cellulose solutions practically independent of the concentration, and is

between 5-7u104 Brewster. V- decreases with an increasing dibutylphthalate

content in the mixture, as well as with decreasing temperature, Among
others, g paper by G. v. Vinogradov and v. N. Manin is mentioned. There
are § figures, 1 takle, and 13 references; 11 Soviet, 1 US, and ¢ Germar. .

ASSOCIATION: Institut fiziki emli im, 0. Yu. Shmidta Moskva (Institute
of Geophysics imeni 0. vu, Shmidt, Moscow)

SUBMITTED: April 19, 1959 <
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Structure formation in suspensioans of askangel and {ts
derivatives, Koll, shur, 22 no. 51606-610 S-0 '60,
(MIRA 13:10)

1, Kavkazgkiy institut mineral'nogo syr'ya, Tbilisi,
- (Askangel)
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)
IAUTHOR:

!T!TLE: The mechanism of the acu;:m of additives., New: methods and results of

'an investigation of antiwear and antifriction properties of jubricating materials:

N lubricAtETE ST °,

SOURCE: Prisadk k maslam | toplivam; trudy nauchnz-tekhnicheakogo
opllVA, ey 1ea™

Vino;radov.

'as,oveBhcb&n.i_yé_-.,_M939m...f99sféﬁiékﬁfidat- 1961, .

';
| |
TOPIC TAGS: jubricant, iubrication, additive, oil, friction, wear, antiwear, !

ioxida.tion, oxidation product, product, O, selzure, antiseizure, gselzing, boundary
ilubrication, coefficient, poundary layer, naphthene, paraffine. .

i

!

|
IABSTRACT: The paper describes an expé rimental test geries intended to reveal “
!,lwhether or not the behavior of petroleum products under the stringent demands of |
boundary lubrication is primarily determined by conjoint oxidation reactions of the;
hydrocarbons and the steel. This would, in essence, contradict the present trend . ——

" of thinking which implies that the oil is me
through their surface activity, are adsorbed at the metal-oil boundary and are the |
‘actual source of lubrication.®. A new high-tempe rature vacuum friction-testing

MT-4, designed by V.1, Drandin and _&_,.}&593535519211, is described.

machine .
-
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i, {The tests comprised the dependence of the xinetic-friction coefficient on the axial
loads in the naphthene-paramne ¢traction of the MS-20'oll, The friction-vs.-time
'relationuhip at loads both below and above seizure value, and a repetition of the
same tests for other oils, are described, Conclusions: (1) In the absence of Oand
p-contalnlng compounds, hydrocarbon (petroleum) oils are ineffective or little-
effective lubricants under boundary lubrication. (2) O and oxidation products held
in solution in petroleum oils exert a highly important natural-additive effect against
the selzure of steel under boundary lubrication, Even traces are effective, (3) With
increasing loads on a friction couple, the relative effectiveness of boundary layers
formed by organic compounds (soaps, etc.,) decreases, and the effect of oxide
layers increases, (4) As the oxidation process is intensified, the static friction
and oxidational wear grow, but at the same time the seizing process degenerates,
occurring only for ghort times and with relatively small increases in friction
. coefficient, and high-intensity selzure occurs only at very high contact stresses. :
Thus, every friction regime requires a specific optimal concentration of oxidants :
and values of the intensity of the oxidation process, (5) Since the petroleum olls . —
gerve as the carriers of O toward the steel surface, the transport conditions of |
the molecules of the O and the oxidation products, that is, the viscosity of the '
. liquid lubricant, the thickness of the lubricant film, etc,, are of great signiﬁcance.' —
© "(6) The O and oxidation products of petroleum oils act {n a manner similar to that |
. Cord2/3 o .

[ S —-y s " o

]
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of S-organic compournds that are used as antiseizure additives to oils, O-rich i
chemical organic compounds should exert a powerful antiseizure action in the ‘
{rictional wear of steels. Orig. art, has 5 figures. : l
1
ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR (Institute of i
|Petrochemical Synthesis, AS. USSR). ’ i
SUBMITTED: - 00 DATE ACQ:  23Jan63 ENCL: 00 '
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TITLE: New ways for testingm,lubricants
PERIODICAL: Vestnik Akademii nauk SSSR, no. 1, 1961, 48-53 .
TEXT: The following co-authors of this study are named: Ye. I. Gurovich, Vk

N. K. vVoskresenskaya (Institut obshchey 1 neorganicheskoy khimii
Akademii nauk SSSR (Institute of General and Inorganic Chemistry of the
Academy of Sciences UssrR)), N. T. Pavlovskaya, Lyan Go-1in', Yu. Ya.
Podol'skiy, A. A. Konstantinov, and M. Do Bezborod'ko (Institut
neftekhimicneskogo sinteza Akademii nuuk sssR (Institute of petrochemical
Synthesis of the Academy of Sciences ~sSR)). The apparatus HT-4 (wT-4)
and MT-6 (MT-6) were designed at the Institute of petrochemical
Synthesis of the Academy of Sciences USSR for gtudying the effect and
mode of action of the lubricants under conditions of rolling and sliding
friction. These types of friction could bve studied by means of these
apparatus at temperatures of up to 800°C in the air, the presence of
various gases a8 well as in high vacuum. The rotary gpeed of one

card 1/7
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friction face can bve varied between 1.‘5010‘4 and 3200 rpm and the load
on the friction face from 5 to 500 kg. This allows the conduction of

experiments at contact pressures of from some kg/cm2 up to 5-104 kg/omZ,
Fig. 1A shows the basic diagram of the installation. phe friction
mechanism is shown in cross section in Fig. 1B. The temperature of the
iubricants is controlled and recorded in the range of high temperatures
by means of an electric potentiometer of the type HNB12-2T (EPV12-2T).

A cathode oscilloscope of the type 2PY (ERU) is also used. Important
data were obtained in experiments with the widely used naphtha lubricants.
The experimenis were conducted with balls made from steel of the tyre
U347 (EI347) as well as hardened steel of the type X9 (shKn9).

Fig. 2 shows that oxygen has & very strong effect on gteel corrosiok in
the presence of naphtha lubricants. 1t was discovered previously that
some liquid metals proved as being good wear-preventing agents for the
friction of nardened steels. Experiments with balls from gteel of the
type EI347 were conducted in this connection, Wood's alloy a8 well as

the eutectic SnClz-KCI, which melts at 224°C, having been selected as

gample lubricants. The experimental results lare shown in Fig. 3:
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of the 1ubricants show that the effectiveness of
ose of reducing wear and friction under

d by the existence of components in these
mically. Of great

tion of this activity by means of
gelecting guitable concentrations of components, the composition of the
gas phase asb wel .tions of supplying chemically active
agents to the frijstion zones. The efficiency of various jubricants may
still be greatly jncreased. There are ) figures and 3 Soviet-bloc
references.
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Fig. 1 cont.
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Legend %o Fig. 1A. Basic diagran of a friction testing machine for tests
at high temperatures in high vacuul, in gas,media of various nature.

1) piston type nanometer, 2) pipe line, 3) floating piston, 4) load
chamber, 5) ball vearing, 6) heat-insulation disc, 7) rediation furnace,
8) hermetically gealed chamber, 9) pipe line, 10) multiple cock,

11) end 12) vaocuum pumps s 13) vacuum ga89: 14) poteatiometer of the type
3ﬁ312-2'r(EPV12-2T), 15) teflon pire, 16) holder for the tensiometers, ~
17) tie rod, 18) recording device with ERU oscilloscope, 19) spindle,

20; pellows-sealed device, 21) electrotachometer, 23) hydromotor,

24) hydraulic pump, 25) electromotor.

Legend to Fig- 1. 1) trough, 2) three palls, lockable by nut (3),

43 rotating ball on gpindle (5) end nut (6), 7) bushing for thermocouple,
8) ball bearing, 9) heat-insulating disc, 10) pressed-in gas-feed pipe.
Legend to Fig. 1%. 1) chamber, 2) trough, 4) vronze ring, 5) trough,

6) spindle, 7) ring, 8) water jacket.
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the lubricant.
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Legend to Fig. 3. The
dynamic - coefficient of v : . v
friction a3 2 function '
of the loads for tests
with Wood's alloy as
well as low-meltlng
eutectic of salts

1) Wood's alloy at 200°C
in high vecuum,

2) eutectic XCl + SnCl,
at 300 ¢ in. high vacuum,
3) ditto in air,

4) powdery eutectic at
room tenperature. -
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AUTHORS: Yinogradov, G. Vo Arkharove, v. V.o Podol‘skiy, Yu. Ya.
TITLE: Wear resistance and antifriction properties of alkylated
aromatic hydrocarbons
PERIODICAL: 1zvestiya vysshikh uchebnykh zavedenly- Neft' i gazy mo: 1,
1961, 61-69
i ghed data,

jous papers &
antiwear- and \

f their prev

TEXT: In continuation 4]
respectively (Refs. -% and 10-13), the authors 8
ties of pieyclic aromatic hydroearbons. A mixture © \
hydrocarbon. The invest-- 3
balls which

as chosen as

antifriction propeT
friction test mac

jsomers O
gations were carried ou

was described in the papeT

steel with a di%me
temperature 100°C. The experiment

atmosphere. pibenzyl d
centration of 0.1 mole/1.

two stage® fo

hine with four
15. The balls consisted of )4 (ShKh6)

The gliding velocity was 2% cm/8€C, the
ducted in air and in AT~ and 02

tiweal admixture in a con-
f load showed

in all g8s media applied. A table
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shows the values of the lower critical loads B¢ (on the lower stage) and '\\\
the higher (Pg on the upper stage) at which a more oOr )2ss jumpwise in-

crease of wear occurs due to an intensive gripping. It the authors'

opinion the jncrease of the oxidizing activity of the gas medium leads

to the increase of P', to the increase of wear at PL P, and to a con-
siderable reduction of wear at P D> B The experiments with the dibenzyl
sulfide solution gshowed, in agreement with previous publications, that the
disulfide sulfur introduced into the hydrocarbon Las the same effect as 02.

At lower loads, the presence of sulfur, like the presence of 02. leads

to an increase, but at high loads to a reduction of wear. Reductioa is
especially great when 0, is intensively introduced into the zores of fric-

tion. The increase in the oxidizing activity of the gas medium leads toc 2
reduction of the gripping process. The introductiocn of the sulfurous ad-
mixture which is active toward steel, eliminates vehement gripping. At
experiments made in 02 atmosphere, the values of the friction coefficients

at the end of the 1-minute experiments did not depend on the lcads per-
pendicular to the axis. The curves p(P) for solutions of dibenzyl sulfide
ghow, like the curves wear - load and the friction diagrams, that sulfur,
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at friction under high specific loads acts analogously to 02, and that each

] gses the effect of the other. in conclusion, the
authors summarize as follows: The antiwear- and antifriction properties of
the alkylated bicyclic hydrocarbons at difficult conditions of friction do
not differ qualitatively from what is known about naphthene-paraffine and
jow-sulfuric aromatic fractions of mineral oils. These properiies depend
on the intensity of the course of conjugate oxidation reactions of hydro- -
{ carbon lubricating media and steel. Molecular oxygen is an active anti-
‘aggressive admixture. Its effect increases the effect of disulfide sulfur
and vice versa. K. I. Klimov and G. I. Kichkin are mentioned. There are

4 figures, 1 table, and 15 goviet-bloc references.

of these agents inore

ASSOCIATION: Voyennaya akademiya pronetankovykh voysk im. I. y. Stalina

(Military Academy of Armored Troops imeni

1. V. Stalin)
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- Legend to the Table: 1: denotation of the product; 2: Argon; 3: Air{
. 4: Oxygen; 5: Triisoamyl naphthalene; 6:

Dto. + dibenzyl disulfide.
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‘ s/081/62/ooo/011/040/05%
The influence of pro- and anti- +. E202/E192

of 02, introduction of I increased the doefficient of friction

for loads lower than Nz and jowered considerably NZ; the

seizure was, however, stopping rapidly during further increase of
loads. Introduction of II (up to 10% concentration) into NF
during the vacuum tests 'did not affect the results, and in tests

in air and with the passage of oxygen (where a certain amount of
seizure at jncreased loads was observed) did not influence the

load causing initial seizures, but lowered the loads of the
subsequent intensive seizures and the welding loads. It was
concluded that I1 ' as an anti-oxidant retards the oxidation of .
the oil by preventing the accumulation in it of the active e

oxidants and thereby makes easier the appearance of intensive
seizures. : '

[Abstractor's.notet‘ Complete translation.)
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